Thrombocytopenia associated with the induction of neonatal tolerance to alloantigens: immunopathogenic mechanisms.
BALB/c mice rendered tolerant to alloantigens by neonatal injection of semi-allogeneic (C57BL/6 x BALB/c)F1 spleen cells develop a thrombocytopenia in association with an autoimmune lupus-like syndrome. The possible mechanisms involved in the thrombocytopenia were investigated. The development of thrombocytopenia was first detected at 3 weeks of age coinciding with the start of the other autoimmune manifestations and was always related to a state of tolerance and B cell chimerism. There was a significant increase of megakaryocytes in bone marrow and spleens from thrombocytopenic tolerant mice and radiolabeled platelets from these mice were more rapidly eliminated from the bloodstream than normal platelets when injected into normal recipients. A significant correlation between the spleen weight and the decrease of the circulating platelets was observed, although some mice with severe thrombocytopenia had only a moderate spleen enlargement. Thrombocytopenia significantly correlates with the levels of platelet-associated IgG (PAIgG) but not with anti-single-stranded DNA antibodies or circulating immune complexes. Platelets from mice with high levels of PAIgG had a shorter life-span when injected into normal mice than those from mice with low or normal PAIgG. The possibility that PAIgG are partially due to antibodies reacting specifically with platelet membrane components was analyzed. First, F(ab')2 Ig fragments from tolerant mice were shown to bind to normal platelets, in contrast to F(ab')2 Ig fragments from normal mice. Second, some monoclonal antibodies produced by hybridomas derived from tolerant mice reacted in vitro with platelets and induced a transient thrombocytopenia after i.v. injection into normal mice. These data suggest that the thrombocytopenia observed in tolerant mice is the result of a peripheral hyperdestruction of platelets associated with (a) hypersplenism, (b) nonspecific fixation of immunoglobulins, probably as immune complexes and (c) with autoantibodies reacting specifically with platelets. It may represent an interesting model for human chronic idiopathic thrombocytopenia.